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ERRATA IN 
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FOR 
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MODEL RDM-1 


(This errata supersedes errata a) 
DISPOSITION: to be inserted in NAVSHIPS 91061. 
TABLE 8-4 
Page XXXVI 


Add * to CR-1 


Add *CR-1 Desc. - RECTIFIER, metallic: selenium; input 3.38 vac at 

1000 cps and a 10,000-ohm series resistor in cir- 
cuit, output is 0.05 v at 200 ma; L shaped, 21/32" 
lg x 7/16" wa x 7/16" h less term; one 0.125" diam 
mtg hole in base; moisture and fungus resistant; w/ 
5 term, 2 color black, 1 color red, 2 color yellow; 
all term w/ 1-7/8" lg wire leads; to test spec RCA 
part /dwg #8842108; u/w 200 microammeter 

Function - For Line Amplr Output Rectifier for M-l 

Navy Type No. -20664 

Mfr... - 213 

Mfr. Desig. - Type #AD 

Dwg. No. - 8842105-1 

All Symbol Desig. - CR-1 


Add footnote - *Either Navy Type No. -20638 or -20664 may be supplied. 
Page XLIX 

fJ-5 to J-9 - Change Navy Type No. to -49659 
Page L 

fM-1 - Add Mfr. 1382 

TABLE 8-7 

Page LXVI 

Add Code No. - 213 


Fansteel Metallurgical Corp. 
North Chicago, Ill. 


(/ Changes added to previous errata) 
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TECHNICAL SUMMARY 


Electrical Characteristics 


Precniency Kange— Lotal 6) Bamdss <5 pisksicoece cian gpa see npanlcl a: Sle eles rarwiso) onluniatela eae 535 to 32,000 ke. 
SESS ES eee SMe el ie Ys Gabe t Reet beeen ONES NERA a ern rate ivr 535to 1,600 kc. 
[Sr 8 Eee RL ae, Steel ae DA IP Raa Ca RIND Seite ee reo se or Pree «Cys 1,570to 4,550 ke. 
wl ROUSE IRS ROE ON Oe EIR cet PT CRY ee, Oe Oe NGC SE AER DE gl 4,450 to 12,150 ke. 
| aS a(S Ny! SARS Pear eee eene oe cea. oy RG ORRIN i Oi iy ORIG oR ARN Aim rah 11,900 to 16,600 ke. 
MM ili ca. a onal al ttle tient Seale. a ee pe 6 aie Vicia Ae & EL ee de 16,100 to 22,700 ke. 
ME PN BNNs DE WESMTIAN BOE ES SOR LS IG ota wu gs BREET: Gi nC ia 22,000 to 32,000 ke. 

Maximum Undistorted Output (Tone Keyer and Combining Unit)................... 12 milliwatts 

Maximum Undistorted Output (Receiver Amplifier) ...........0..0c0eceeee 2.5 watts approximately 

Output iniupedance — Tone Rieger 3, 6.o)0' vl oate 65 8 acre ors BP ae Oe ON SO 600 ohms 

Output Iapedance——Receiver .. <60 616 ehjasld e535 De Pee ee 2.5 ohms and 600 ohms 

Power Supply Rating........ 100-117, 117-135, 135-165, 190-230, 200-260 volts, 50/60 cycles a-c 

MOUNEE EMPIIOME 105 F213 wack tes yok eee Ose oe EE RS TR ORO Eee Dan eee 450 watts 


Mechanical Specifications 


Tube Complement 
a. Radio Receiver, Navy Type CRV-46246-B 


RoR andeick Amplifiers 2. Geta nc Set Arto t Saat ec ee nee he ess ovens 5 RCA-6SG7 

fet: Detector (Converter) acs = als satis s <b Cine Sale 2S eI re oe ew a ie 1 RCA-6SA7 

CARE LES PA eeee Stl ae ek IR Ltt ate ey aes Ke ial eh eee. aerd oem ge ee 1 RCA-6J5 

PAPE EECCE OT. 50x) PMI OS ay eve Wie Bsa SETI lone Wey CPST eros aCe eee 1 RCA-6H6 

INGO Sy Lor ee eR eee Res Sh Sas ane Oo eer INN, on OALSER ON Sekre Eyl eee WOON, 2. 1 RCA-6H6 

(ics Sa Cees) Fb) aa a en ee ae Rn ane ret eu) geet, © 1 RCA-6SJ7 

HAGUE PATI IEIEOT = re 8 0% ava ove. ldue) Sidhe Saha Lib ve BkES HSV Oe ES OC ee 1 RCA-6K6-GT 

Benatar requency: OeciiatGlc tus soi a kegiton cd eek ns AS ees ee oe ee 1 RCA-6J5 

EREGCELAET Bates tae 2) Dicasbeuty Guaeele Tas ipsiSahs waa <UNOEIE ls. SENS, Sasha ke & Ruane uahia Sti ea MORE arte 1 RCA-5Y3-GT/G 

Sel CEP So EN a ga nT oS epee es Ce Ty Spe «pn leat ect aly soe 1 RCA-VR150-30 
b. Tone Keyer, Navy Type CRV-35049-A 

eee rao liter ets er iy... ake Pane ease eyorss Sash leeches Fe eas Cote ete ca ee 1 RCA-6SL7-GT 

ie Acaplifier, Limiter and Jing Amplitietigcs <istctss 8 oo Soe eet ee 1 RCA-6SN7-GT 

Keyed: Aun pier ios. d gna yarns ONS wl RE loom ils SID SE Skene on SE SL Se 1 RCA-6SL7-GT 

WECMIALOT fe. ros ee S55 OS ESR a OSS Te Oe ae Oe 8 Set RATT ANI oe 1 RCA-6SL7-GT 

NOME MNGISG HUNITILOES cos onc atic serie scien eee eee Ee Oe ee eee oe eae 1 RCA-6H6 

PO WET INOCHIER cealicisre- 3 & S056 iaale Le tete oe bose eatke. Si one enEen Leterme: cats ne eect eens ieee 1 RCA-5Y3-GT/G 

ORC Oe TREDELAL ON co! cas Snare Cost nunay ty ORAL RHE a ee ea RAMEE re acne 1 RCA-VR150-30 

WiGEA Re REO UALG Ted. 4.27 oh aes, SERIO eae hg Se ta Bees NS EOI aay eS anced tian 1 RCA-VR75-30 
c. Monitoring Unit, Navy Type CRV-23424-A 

Bis MED ELS TAS AS oh OL eee nolo e cat ol arma. cock commen al ohms ese ear eas evarneaeee 2 RCA-6SG7 

CPU Roe enrenictes ees, ikl Gn. abi, 0, /e Rha tey Sane ay ORS even Sim ay enc Essien RUMORS Te ca La RR ee Rees 1 RCA-6H6 

OCR PUSIMNERN EN a oi nie) ad wis AGS CUM Ue nts RMS Sis O Sec tens onda: ose awl week oe 1 RCA-6SJ7 

Detector and Beat Frequency Oscillator............ ccc cece ce eecceeeeees 1 RCA-6SN7-GT 
d. Monitoring Unit Power Supply, Navy Type CR V-20289-A. 

EOWer Beeciaer.. choi be ace t= & bia lw ivegee bees 0 Se SOAS ass knee 1 RCA-5Y3-GT/G 

Voltage Reoulator tice 60) sneaks SUR en eR Rens cee T Skee ae 1 RCA-VR150-30 


GUARANTEE 


The equipment including all parts and spare parts, except vacuum tubes, batteries, rubber and material 
normally consumed in operation, is guaranteed for a period of one year from the date of delivery of the 
equipment to and acceptance by the Government with the understanding that all such items found to be defec- 
tive as to material, workmanship or manufacture will be repaired or replaced, f.o.b. any point within the 
continental limits of the United States designated by the Government, without delay and at no expense 
to the Government; provided that such guarantee will not obligate the Contractor to make repair or re- 
placement of any such defective items unless the defect appears within the aforementioned period and the 
Contractor is notified thereof in writing within a reasonable time and the defect is not the result of normal 
expected shelf life deterioration. 


To the extent the equipment, including all parts and spare parts, as defined above, is of the Contractor's 
design or is of a design selected by the Contractor, it is also guaranteed, subject to the foregoing conditions, 
against defects in design with the understanding that if ten per cent (10%) or more of any such said item, 
but not less than two of any such item, of the total quantity comprising such item furnished under the con- 
tract, are found to be defective as to design, such item will be conclusively presumed to be of defective 
design and subject to one hundred per cent (100%) correction of replacement by a suitably redesigned 
item. 


All such defective items will be subject to ultimate return to the Contractor. In view of the fact that normal 
activities of the Naval Service may result in the use of equipment in such remote portions of the world or 
under such conditions as to preclude the return of the defecive items for repair or replacement without jeop- 
ardizing the integrity of Naval communications, the exigencies of the Service, therefore, may necessitate expe- 
ditious repair of such items in order to prevent extended interruptions of communications. In such cases the 
return of the defectve items for examination by the Contractor prior to repair or replacement will not be 
mandatory. The report of a responsible authority, including details of the conditions surrounding the failure, 
will be acceptable as a basis for affecting expeditious adjustment under the provsions of this contractual 
guarantee. 


The above one year period will not include any portion of time the equipment fails to perform satisfactorily 
due to any such defects, and any items repaired or replaced by the Contractor will be guaranteed anew under 
this provision. 


PH-6420I-| 
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EQUIPMENT 


The equipment supplied is mounted on a completely enclosed rack and consists of the components listed 


in Table I. 


TABLE I. COMPONENT PARTS 


Approx. RCA Navy 
Description Weight Type Type 

Per Unit Designation [ No. 
3 Radio -Recetversec.. 2... ss eae 98 lbs. MI-17104-C CRV-46246-B 
l one Never: <s.. moms < tee ae 26 lbs. MI-17106-B CRV-35049-A 
| Monitormg Cinitie. arco oc = ented 11 Ibs. MI-17144-B CRV-23424-A 
l Monitoring Unit Power Supply.... 18 Ibs. MI-17157-B CRV-20289-A 
I Loudspeaker Assembly.......... 12 lbs. MI-17143-C CRV-49526-A 
l Cabinel paras. cc creas Se ee 280 lbs. MI-17105-B CRV-10692 
| AntennayPanel: 5 coe. aise oi reassess — T-626546-21 | CRV-23425-A 
| Set of Interconnecting Cables..... — MI-17142-B — 
| Instruction Book®. 22... 6. 3.022.012 — IB-39505 — 


All components are shipped complete with required tubes. Additional equipment that will be required 
for operation includes a complete diversity antenna system, a separately fused a-c power supply, and a set of 
high impedance headphones. 

Headphones MI-5803-6 are recommended. 


INTRODUCTION 


The term “‘fading”’ as used in this instruction book 
is employed to denote variations in signal strength 
over periods of from several minutes duration to 
variations of only a fraction of a second. It is not 
to be construed as referring to the slow hour to hour, 
day to night, day to day, or seasonal variations in 
signal strength. 

It is generally agreed that signal fading is caused 
by the fact that radio waves propagated from a 
transmitter may travel over two or more paths be- 
tween transmitting and receiving antennas. Differ- 
ences in the physical length of these paths cause the 
several signals arriving at a receiving antenna to 
have varied phase relationships. This variation in 
phase will result in either complete or partial addi- 
tion or cancellation of signal potential. 

The exact length of the distance traveled by the 
signal is principally controlled by three major fac- 
tors. These are: 

1. Distance between transmitting and receiving 

antennas. 

2. Frequency of the transmitted signal. 

3. The instantaneous height of the Kennelly- 

Heaviside layers above the earth's surface. 


The first two of the factors are constant, but con- 
tinuously changing ionospheric conditions make the 
third a variable. 

Referring to Figure 1, the distance covered by the 
radio waves traveling over the two paths between 
the transmitter and receiver may be considered as 
equal to n wavelengths of the transmitted frequency. 
Assuming n to be equal to a whole number, the 
distance traveled over path ‘‘A’’ would then equal 
n\. Considering this path only, if n were increased 
ton + 1, aconstant signal would go through a com- 
plete cycle of phase shift with respect to a fixed re- 
ceiving antenna. 

If two or more signals are received from a single 
transmitter, as in Figure |, and the distances that 
they travel are equal to nd and (n + x)A, they 
will induce a total voltage E in the receiving antenna 
equal to e, + en. See Figure la. As the value of 
x approaches 14 (which will cause a 180° phase 
variation), the sum of the two voltages will approach 
zero. Differences in distance will cause unequal 
attenuation, therefore, the two signals will not be 
equal in value and will not suffer complete cancella- 
tion. It is obvious that through the range limited by 


n and n + |, values between n and n + 14 and 
also those between n + 34 and n + | will produce 
a total voltage E which will be greater than either 
e, or e;; (see Figure 1b). Likewise, values between 
n+ 4 andn+ % will produce a total voltage E 
that will be less than either e, or e;, (see Figure Ic). 

The space diversity system of reception elimi- 
nates the possibility of cancellation by locating an 
antenna in such a position that the distance covered 
by signals cannot equal null points regardless of the 
value of (n +x). This is done by erecting three 
antennas at the vertices of an equilateral triangle 
with each side of the triangle equal in length to sev- 
eral wavelengths. Signals may originate from any 
direction in a complete circle around the center point 
of such a triangle. The signal from each antenna 
is fed to a separate radio receiver and the rectified 
outputs are applied to a common load. This auto- 
matically selects the strongest of the three signals 
and suppresses the other two. Thus, the output 
will have the best signal-to-noise ratio for any com- 
bination of operating conditions. It is important 


PATH A» PATH B 
* (m+Xx)a 
Ee. é&- é, (Nector Addition) 


PATH A= (n+x)h 
x20 
PATH B + (N+XHA 
REA 
E- é- ‘. (Wector Addition) 


PATH A + (n+x)A 
x0 
PATH B + (n+ HA 
xe ga 


E = 6. +8, (vector Adaition) 


Figure 1—Reflected Waves 


to note that the final output of the Diversity Re- 
ceiver is derived from the voltage induced on one 
antenna only. The outputs of the individual com- 
ponent receivers which are derived from the several 
antennas are not combined. 

Referring to Figure 2, as the point of origin is 
rotated, it is noted that if distance A is equal to 
(n + x)A, then distance B will be equal to (n + x)A 
+ dand distance C will be equal to (n + x)A + d’. 

As the antennas form an equilateral triangle, 
distance A = (n + x)A 


distance B = 


VS? + [(n + x)a]* — 2S (n + x)acosC 
where S = spacing between antennas j 
and (n + x)A = distance between transmitter and 
antenna A. 

Extension d which is equal to distance B — dis- 
tance A will then be a function of S._ Distance C, 
which may be calculated from the same formula 
will then become a secondary function of the prime 
function S. Therefore, for any value of n or S, 
distance A can never equal both distance B and dis- 
tance C, and the signal paths to each antenna must 
vary in phase relationship. 

Maximum diversity is obtained when the point 
of origin of the transmitted signal is in the same 
plane as any two of the antennas. Minimum diver- 
sity results when the point of origin is at right angles 
with one of these planes as only two points will bear 
varied phase relationship. 


POINT OF 
ORIGIN 


4 DISTANCE A* (n+x) A 


DISTANCE B+ (n+x)A+d 


DISTANCE 
C2(n+x)A+d’ — \ 


POINT OF MAX, 
DIVERSITY 


: POINT OF MIN. 
DIVERSITY 


Figure 2—Diversity Reception 


For optimum performance on the usual commun- 
ication channels, a spacing of approximately 1,000 
feet (304.78 meters) between antennas is recom- 
mended. 
available, excellent diversity action can be obtained 


If, however, this amount of area is not 


at smaller separations. 
Spacing the antennas less than this distance results 


in greater probability of fading in transmission at 
lower frequencies due to the lesser diversity. Spac- 
ings greater than this distance entail attenuation in 
the transmission lines that negate the possible bene- 
fits. For maximum signal strength, the individual 
antennas in the array should be directed with re- 
spect to the transmitter azimuth. 


DESCRIPTION 
GENERAL 


The RDM-1 Diversity Receiver is designed for re- 
ception of either continuous wave or modulated car- 
rier signals at frequencies between 535 and 32,000 
kilocycles. 
gether with a Tone Keyer, Monitoring Unit, Moni- 
toring Unit Power Supply, Loudspeaker Assembly, 
and an Antenna Panel are mounted on a single rack. 
The Tone Keyer electronically selects the strongest 
output signal of the three individual rceiver units and 
suppresses the output of the other two. Output of 
the complete Diversity Receiver may be taken from 
the Tone Keyr or from any one of the three compon- 


Three complete Radio Receivers to- 


ent radio receivers, all of which are terminated with 
suitable impedances to match either a transmission 
or headphones. Voltage tap 
switches are provided to permit operation of all 
units of the receiver with power supplies in the two 


ranges of 100 to 165 and 190 to 260 volts 50/60 


cycle alternating current. 


line, loudspeaker, 


For operation of the com- 
plete receiver 450 watts are required. 

The block diagram, Figure 3, illustrates the func- 
tions of the several components of the Diversity 


Radio Receiving Equipment, Navy Model RDM-1. 
A signal is received simultaneously on the three 
The Monitor- 


ing Unit, which is connected to the i-f sections of all 


Antennas and Radio Receiver Units. 


three receivers, may be used at any time during oper- 
ation. Depending on the setting of the control 
switches on the Tone Keyer, the signal may be 
taken from the diode rectifier of the receivers and 
presented to the common load in the Tone Keyer 
or returned to the audio amplifying section of the 
originating receiver. When a signal is returned to 
the originating receiver, the receiver functions as a 
single unit. When one or more signals are fed to 
the common load the strongest is selected and is 
amplified in the Tone Keyer circuits. The output 
of the Tone Keyer may be either taken directly 
through the 600-ohm output terminal or may be 
further amplified by the audio amplifying sections 
of any one of the component receivers in operation. 


Selection is made by means of the SPEAKER switch 
on the Loudspeaker Assembly. 


Figure 3—RDM-1 Functional Block Diagram 
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ANTENNA PANEL, NAVY TYPE CRV-23425-A 


The antenna panel is a terminal plug board ex- 
pressly designated for use with diversity receiving 
equipment. The panel is mounted at the top of 
the cabinet. 

Each panel contains nine two-pin receptacles. 


One receptacle is provided for one leg of each three 


leg antenna array. The three receiver antenna cables 
are provided with banana plug assemblies which may 
be inserted into the two-pin receptacles. 

Operation of the panel is extremely simple, it be- 
ing necessary only to shift any one of the patch cords 
to a desired position. 


RADIO RECEIVERS, NAVY TYPE CRV-46246-B 


a. Introduction 

The three component receivers used in each 
RDM-1 Diversity Radio Receiver Equipment are 
complete, self-contained units and are capable of 
high quality reception when used individually. In 
the design of the unit, great care has been taken in 
order to secure high standards of sensitivity, selec- 
tivity, stability, and reliability. 

The sensitivity of the receiver is limited only by 
the tube noise originating in the first tube and its as- 
sociated circuits. A large part of this noise is due 
to ‘‘shot’” effect in the first amplifier tube and ther- 
mal agitation in the first tuned circuit. A signal, to 
be intelligible, must produce a voltage on the grid 
of an order of magnitude the same as or greater 
than these inherent noise voltages. An efficient 
coupling system between the antenna and the first 
r-f tube of the receiver is of great importance. This 
has been the subject of considerable development, 
and the system used on this receiver gives optimum 
coupling with antenna or transmission line imped- 
ances of 200 ohms, over the entire frequency range 


of the receiver, except on the broadcast band, This 
band utilizes a low frequency primary which reso- 
nates at a frequency well below the band when 
connected to a 200-mmf. antenna. 

Selectivity in a radio receiver is necessarily a com- 
promise with fidelity of the reproduced signal. The 
unit is designed to have five degrees of selectivity, 
three of which include a crystal filter. To insure 
good frequency stability, rugged construction of 
parts and wiring in the high frequency oscillator 
circuit have been included in the design. These 
factors, together with electronic voltage stabilization 
of the oscillator plate supply, temperature compen- 
sation, and proper oscillator excitation, provide a 
high degree of stability. 


b. The Unit as an Individual Receiver 

The receiver covers short wave, standard broad- 
cast, and C.W. service; its principal use is for short 
wave communications. It is designed to withstand 
severe climatic and line voltage variations without 
appreciable impairment of performance. Its fea- 
tures include: 


Figure 4—Radio Receiver, Navy Type CRV-46246-B 
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Mechanical band spread with single control for 
ease of tuning a previously logged station. 
Automatic noise limiter which automatically limits 
interference to a percentage of modulation deter- 
mined by the setting of a NOISE LIMITER con- 
trol. 

Continuously variable tone control. 

Antenna trimmer for circuit alignment. 

Crystal filter for ultra-sharp selectivity when re- 
quired. 

Exceptionally good oscillator stability through 
normal variations in line voltage. 

Two tuned r-f stages ahead of the first detector 
insure high image ratio on all bands. 

Twelve tuned i-f circuits giving a very high degree 
of selectivity. 

Temperature compensated oscillator circuits on 


all bands. 


Ceramic insulation throughout on gang conden- 
ser, sockets, range switch, and selectivity switch. 
Tuning dial lock to prevent accidental detuning. 


c. Circuit Description 

The circuit is shown schematically in Figure 28. 
It consists of two stages of r-f amplification, first 
detector, first heterodyne oscillator, three stages of 
i-f amplification, second detector, noise limiter, sec- 
ond heterodyne oscillator, a-f amplifier stage, output 
power stage, and power supply system. 


The antenna coupling system is designed to pro- 
vide optimum coupling from a 200-ohm transmis- 
sion line, except in the broadcast band, The first 
tuned circuit is provided with a trimmer condenser 
which is adjustable from the front panel. This in- 
sures a proper antenna circuit alignment for most 
antenna impedances. 


For the standard broadcast band, conventional 
antenna and ground connections should be used. 


The antenna terminal board on the rear of the 
chassis is provided with three terminals (see Figure 
28), two of which may be joined together with a 
link. When a single wire antenna is used, the link 
should be closed and the antenna connected to “A.” 
If a ground is used, connection should be made to 
“G."’ If a transmission line or balanced input is 
used, the ‘‘link"’ should be opened and the line con- 
nected to terminal “‘A’’ and the center terminal. 


The r-f amplifier is designed to provide ample 
selectivity ahead of the first detector for minimizing 
cross modulation and the blocking effect of strong 
interfering signals, and for obtaining a high degree 
of image signal suppression. The amplification is 
adjusted to provide optimum signal-to-noise ratio 


by making noise contributions of circuits following 
the first tube negligible in comparsion with the noise 
contributed by the first r-f grid circuit. Each tuned 
circuit in a receiver contributes some noise voltage, 
but by making the gain of the first tube high, noise 
contributed by succeeding circuits is unimportant. 


BAND SPREAD—The mechanical spread with 
single control knob enables the operator to quickly 
tune a previously logged station. The log scale on 
the main dial and the separate vernier dial provide 
for exact logging and tuning. 


The first heterodyne oscillator is aligned to track 
with the r-f amplifier at 455 kc. higher than the 
signal frequency, thus producing a 455 ke. inter- 
mediate frequency in the first detector plate circuit 
which is amplified further in the i-f stages. The 
oscillator anode voltage is controlled by an RCA- 
VR150-30 regulator tube to provide maximum fre- 
quency stability under conditions of variations in 
power supply voltage. 


The first detector plate circuit is tuned to the 
intermediate’ frequency and a balanced link circuit 
is used to couple the first detector plate and first i-f 
grid circuits. A 455 ke. crystal is connected in one 
arm of the link circuit, and a phasing capacitor is 
connected in the other. The impedances of the coils 
in the link circuit are designed so that the crystal 
selectivity characteristic is not impractically sharp. 
The bandwidth at two times resonant input may be 
adjusted to 400 cycles, 1,500 cycles, or 3,000 cycles. 
For this adjustment see “Operation.” 


Three stages of i-f amplification are used; RCA- 
6SG7 tubes are used in all stages and an RCA-6H6 
tube is used for automatic volume control and sec- 
ond detector. The first i-f transformer has a tuned 
primary and secondary and is coupled through the 
crystal filter link. The second and third i-f trans- 
formers are composed of four tuned circuits each. 
These circuits are varied in coupling by the selec- 
tivity switch. The fourth i-f transformer has two 
tuned circuits. 


The third i-f stage is not connected to the a.v.c. 
nor to the manual volume control. Therefore, a good 
a.v.c. characteristic with little overload distortion 
is obtained. This also permits the C.W. oscillator 
to be coupled to the grid circuit of this stage, giving 
a comparatively high detector excitation voltage 
with small electrical coupling to the oscillator circuit. 


The second heterodyne (C.W.) oscillator is a 
triode RCA-6J5 tube, which is electrostatically 
coupled to the final i-f stage. A panel control is 
provided to permit variation of the frequency of the 
heterodyne oscillator and resultant audio beat note. 


Particular care has been taken in the design of the 
circuit constants to minimize oscillator harmonics. 

Voltage for automatic volume control is obtained 
from the second detector. A variable delay is ob- 
tained depending on the setting of the r-f gain con- 
trol. The second heterodyne (C.W.) oscillator ex- 
citation voltage is maintained at a slightly lower 
value than the a.v.c. diode bias voltage so that it 
will not decrease the sensitivity of the receiver. 

Three manual volume controls are provided: An 
audio gain control which is employed when the a.v.c. 
is in use to obtain the desired output level; an i-f 
gain control which is used only when the receiver is 
operated in diversity; and an r-f gain control. 

The noise limiter circuit utilizes an RCA-6H6 
tube and limits the noise interference to 100% 
modulation and to continuously lower percentages 
down to any modulation whatsoever, determined by 


the setting of the NOISE LIMITER control. 
A NOISE LIMITER switch in conjunction with 


a.v.c. provides for use of the noise limiter on C.W. 
or on modulated reception when interference is 
present. 

The RCA-6K6GT output tube is resistance 
coupled from the a-f amplifier, an RCA-6SJ7 tube, 
and operates into an output transformer which has 
taps for matching a 2.5- or 600-ohm load, or head- 
phones. The headphones winding is designed so that 
a maximum of approximately 10 milliwatts of power 
may be delivered to 20,000-ohm phones. Termi- 


mals are provided on the rear apron for the 2.5- and 
The ouput from the 600-ohm 
winding is fed directly to the 600-ohm terminals 
neither of which is grounded and may be used “i 
feed a balanced 600-ohm line. The output from the 
2.5-ohm tap is fed to the 2.5-ohm terminals through 
a two-position jack mounted on the panel. With 
the phone plug inserted into the jack in the first 
position, the phones are in parallel with the 2.5-ohm 
output and both are on. When the plug is pushed 
into the second position, the phones are connected 
to the phone winding and the 2.5-ohm output is cut 
off from the rear terminals. If no load is connected 
to the 2.5- or 600-ohm output terminals, the phones 
should always be used in the second position, as un- 
der this condition a load resistor is shunted across 
the 2.5-ohm tap to maintain impedance matching of 
the system. 


600-ohm impedances. 


The power pack mounted on the receiver chassis 
consists of a power transformer, rectifier tube RCA- 
5Y3GT, and filter. A tap switch is provided on the 
rear apron for changing the power transformer volt- 
age tap. (See Figures 11 and 28.) The voltage 
for which the switch is set may be read directly on 
the switch, 


Interstage shielding is provided to insure stability 
under all operating conditions and to minimize 
oscillator radiation. Complete external shielding 
prevents coupling to any portion of the circuit ex- 


cept through the antenna circuit. 


TONE KEYER, NAVY TYPE CRV-35049-A 


The Tone Keyer is used to combine the out- 
put of the several radio receiver units used in the 
complete diversity system. The Tone Keyer has, in 
addition to its own power rectifier, switching ar- 
rangements and controls to permit operation of one 
or any combination of all three radio receivers in 
diveristy. Refer to Figure 27 for complete schematic 
of the Tone Keyer. 

When reception of C.W. signals is desired, the 
C.W.-PHONE switch is rotated to either the FAST 
A.G.C. or the SLOW A.G.C. position. These posi- 
tions refer to the two optional time constants of the 
automatic gain control and are equal to 0.05 second 
and one second respectively. One or more of the 
receivers can be fed into this unit by throwing the 
corresponding switches to their IN position. The 
diode output of all receivers in operation is presented 
to a common load which is made up of resistors R4 
and R50. As the diode outputs are negative volt- 


ages, the strongest signal will place a potential on 
the plates of any other diode that will make the 
plate negative with respect to its cathode. This 
immediately stops conduction in the circuit. The 
action is illustrated in Figure 5 which is a simplified 
functional schematic of the networks involved. 
With a signal of 12 volts R.M.S. introduced to the 
rectifier circuit of Receiver 1, the current passing 
through the load which is also common to the recti- 
fier circuits of Receivers 2 and 3 will cause a voltage 
drop in the load that will make the plate side nega- 
tive with respect to ground. As all the receiver 
rectifier cathodes are at ground potential, this ef- 
fectively prevents conduction in Receivers 2 and 3 
unless a signal is introduced with peaks high enough 
to drive the plate positive in spite of the negative 
potential impressed by Receiver |. When this occurs, 
Receiver | will not conduct and the current through 
the load will be supplied by the larger signal. 


The dominating signal is applied to the input of 
a d-c amplifier limiter circuit. Bias for the grid of 
the first section of the double triode tube VI, the 
first stage of the amplifier, is controlled by the poten- 
tiometers R6 and R8 which are the fine and coarse 
threshold adjustments respectively. It will be noted 
that the THRESHOLD control covers the entire 
range between zero bias and the maximum value as 
determined by the setting of the COARSE THRESH- 
OLD control. The value of bias is adjusted to plate 
current saturation in order to prevent passage of any 
signal unless its voltage is sufficiently negative to 
overcome this bias. Variations in plate voltage are 
amplified by the directly coupled second section of 
the same tube and then directly coupled to the first 
section of the double triode V3. The output of this 
section of tube V3 is fed to the grids of tube V2 
which is also a double triode, operating in push-pull 
arrangement. This balanced amplifier automatically 
cancels the effect of transmitter key surges. Also im- 
pressed on the V2 grids is the output of the tone 
oscillator tube V4. The two sections of V4 are 
connected in push-pull. The frequency of oscilla- 
tion is controlled by the setting of the TONE switch 
which places various capacity values across the 
primary of transformer T2 to form a resonant circuit. 


Bias on the grids of both sections of tube V2 is 
adjusted so that unless a signal voltage is added to 
“key” the output of the oscillator, plate current will 
flow and the amplifier will be biased to cut off. Out- 
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| TONE KEYER 


put of both sections of the tube V2 is further ampli- 
fied by a conventional transformer coupled line am- 
plifier which uses the second section of tube V3. 
The output of this amplifier is the output of the unit. 
A filter section is provided in the input circuit of the 
first section of tube V3. Switch (S10), the FILTER 
control, permits selection of eight values of capacity 
varying between 820 micromicrofarads and 0.1 
microfarad which are placed directly between grid 
and cathode. These capacities, in conjunction with 
R12, form a low pass filter. The time constant of 
the filter can be adjusted to prevent passage of the 
relatively high frequency noise voltages, but permit 
a signal pulse to key the push-pull amplifier. 

The CAL-KEY control switch when thrown to the 
CAL position causes continuous keying of the push- 
pull amplifier V2 and permits accurate calibration of 
output level on the meter when the METER switch 
is thrown to the OUTPUT position. 

For phone reception, the C.W.-PHONE. switch 
is rotated to either the MOD. or MOD. NOISE 
LIMITER position. 


tions, the signal is fed directly to the line amplifier 


In the first of these two posi- 


circuit utilizing the second section of tube V3. The 
d-c amplifier limiters with their threshold controls 
and noise filter circuit are not used in either type of 
phone service. With the switch in the MOD. NOISE 
LIMITER position, the modulation components of 
the signal are limited by the double diode V8. The 
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Figure 5—Tone Keyer Selection 


THRESHOLD control, operating R50, is utilized 
to limit signals with a modulation percentage higher 
than that selected by the control setting. The output 
is fed to the line amplifier. Operation of the system 
for phone reception with the phone noise limiter in 
the circuit entails a drop of ten decibels with respect 
to the output level without the phone noise limiter. 
A microammeter is provided on the front panel. 
When the METER INPUT switch is rotated to the 


first three positions the meter indicates the current 


flowing in the diode circuits of the three component 
receivers. When the switch is rotated to the COMB. 
position, the current through the common load in 
the Tone Keyer may be measured. The METER 
switch is thrown to the INPUT position for these 
measurements. 

The Amphenol connector J4 is provided near the 
rear of the chassis to permit operation of the Tone 
Keyer from the output of a frequency shift adapter 
if future development should make this desirable. 


MONITORING UNIT, NAVY TYPE CRV-23424-A, AND MONITORING UNIT POWER 
SUPPLY, NAVY TYPE CRV-20289-A 


The Monitoring Unit provides means for accu- 
rately tuning the component receivers and also per- 
mits ‘‘besting’’ without interruption of the operation 
of the complete Diversity Receiver. Refer to Figure 
26 for the schematic of the unit. Suitable switching 
arrangements are provided to allow a signal taken 
from the coupling network between the second and 
third i-f amplifiers of each of the receivers to be fed 
into the Monitoring Unit individually or in any com- 
bination. 

An additional switch permits connection of the 
Tone Keyer output to the same phone jacks. This 
connection is merely for the convenience of the 
operator as the Tone Keyer output does not go 
through any of the Monitoring Unit circuits. 


The signal is amplified by the two pentodes, 
tubes V1 and V2, which are connected as conven- 
tional transformer coupled i-f amplifiers. A.V.C. 
is supplied to both tubes by the double diode, V3. 
The two sections of the double triode tube V5 serve 
as an oscillator and a detector. The oscillator sec- 
tion is controlled by crystal Yl and is maintained 
at a constant frequency of 455 kc. When the 
ZERO-TONE switch is in the ZERO position, the 
output of the oscillator is mixed with the amplified 
signal in the detector section of the tube. When 
the switch is in its TONE position, the crystal is not 
in the circuit and the frequency of the oscillator is 
increased to 456 kc. This produces a 1000 c.p.s. 
beat note. The rectified output is impressed on the 
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Figure 6—Monitoring Unit, Navy Ty pe CRV-23424-A—Chassis Top Oblique View 


grid of pentode tube V4 and amplified. The fre- 
quency of the beat note may be varied by adjusting 
C17 which may be reached through the rear panel 
cover. The amplified signal is available through the 
two phone jacks. 


Three meters mounted on the panel indicate the 
instantaneous diode detector current of the com- 
ponent receivers. 


The Monitoring Unit Power Supply provides the 
correct plate, screen, and heater voltages for the 
Monitoring Unit. Refer to Figure 25 for the circuit 
arrangements. The output of the full wave rectifier 
tube V1 is filtered by a conventional capacity input 
network. The voltage regulator tube V2 stabilizes 
the filter output voltage to insure stability of the beat 
frequency oscillator. Taps are provided on the 
power transformer to permit operation over a wide 
range of supply voltage. Provision has been made 


for installation of a frequency shift adaptor in the 
event that such an addition proves desirable for 
further expansion of receiver use. 


Figure 7—Monitoring Unit Power Supply, Navy Type 
CRV-20289-A-—Chassis Top View 


LOUDSPEAKER ASSEMBLY, NAVY TYPE CRV-49526-A 


The Loudspeaker Assembly contains a permanent 
magnet type of dynamic loudspeaker and two con- 
trolling switches. The SPEAKER switch provides 
a means of switching the output of the Tone Keyer 
to the audio amplifier section of one of the re- 
ceivers in use in diversity. Selection of one of the 
receivers also connects the loudspeaker to its output. 
For this type of operation, the FUNCTION switch 
is thrown to the DIV. position. The output of any 
one of the three receivers operating as a complete 
unit may be applied to the loudspeaker by rotating 
the FUNCTION switch to the SINGLE position and 
selecting the desired receiver by means of the 


SPEAKER switch. 


Refer to Figure 24 for schematic diagram of the 
switching arrangements and Figure 8 for rear view 
of panel. 


Figure 8—Loudspeaker Assembly, Navy Type 
CRV-49526-A—Rear View 


INSTALLATION 


All major units of the RDM-1 Diversity Receiver 
are separately packaged. Refer to Page 5 for list 
of components. The Cabinet and Antenna Panel 
already assembled should be uncrated and in- 
stalled in a level section of floor area that will per- 
mit access to the rear of the unit. Ground the rack 


assembly using a heavy bus wire. See Figure 29. 
Install the three receiver units on the three top 
shelves of the rack. The receiver that is selected for 
installation on the topmost shelf will be called RE- 
CEIVER #1 with RECEIVER #2 and RECEIVER 


#3 placed on the next two shelves. Before install- 


ing each receiver, remove all packing pads, corru- 
gated collars, etc., that have been used to insure 
safe shipment. Check to see that all tubes are firmly 
seated in their sockets. It will be necessary to re- 
move the metal plates that shield the r-f section for 


this examination. 


Install the Monitoring Unit just below Receiver 
#3 after the protective packing material has been 
removed and tubes checked as above. 


Install the Tone Keyer on the fourth shelf of 
the rack. Check tubes and remove any packing 
material. 


Install the Loudspeaker Assembly in the rack 
below the Tone Keyer. Immediately below it will 
be found a blank panel. Install the Monitoring 
Unit Power Supply in the lowest position at the bot- 
tom of the rack, below the blank panel. 


The set of interconnecting cables which is supplied 
with the instrument will permit the establishment of 
all required connections between the several units. 


IMPORTANT: BEFORE MAKING FINAL CON- 
NECTION TO AN EXTERNAL POWER SOURCE, 
CHECK THE SETTINGS OF THE VOLTAGE 
TAP SWITCHES MOUNTED ON THE REAR OF 
THE CHASSIS OF EACH RECEIVER UNIT, THE 
TONE KEYER, AND THE MONITORING UNIT 
POWER SUPPLY, FIVE SWITCHES IN ALL. BE 
SURE THAT THE OPERATING RANGE SE- 
LECTED IS CORRECT FOR THE VOLTAGE OF 
THE EXTERNAL POWER SOURCE. 


The power supply line should be separately fused. 


Assemble all antenna transmission lines to the 
jacks that are provided on the antenna panel, which 
will be found at the top of the rack assembly. 


Assemble antenna panel in space at top front of 
cabinet with six #1 2-24 screws supplied, using holes 


in rack and brackets. 


Assemble power distribution box inside lower 
rear flange of cabinet with three #6-32 x 2 inch 
long screws supplied, using drilled holes in rear of 


cabinet. 


Assemble spreader to brackets inside top rear of 
cabinet with two #12-24 x 14 inch long screws and 
two #12 washers supplied, using tapped holes in 
brackets. 


Assemble ground lug securely in hole at bottom 
rear of cabinet as shown to provide good ground. 
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Figure 9—Diversity Radio Receiving Equipment, 
Navy Model RDM-1—Rear View 
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OPERATION 


1. DIVERSITY RECEPTION—C.W. TRANSMISSION 


The overall sequence of steps for operation of the 
RDM-1 Diversity Radio Receiving Equipment for 
Diversity Reception of C.W. signals is as follows: 
1. Tune the individual receivers to the frequency 

of the desired transmitted signal. 


2. Equalize the amplitude of the output of each of 
the receivers. 


3. Adjust the controls of the Tone Keyer for 
most intelligible signal with minimum interfer- 


ence and noise voltage. 


4, Adjust the output of the Tone Keyer to the de- 
sired tone and power level. Keep in mind dur- 
ing operation of the unit the fact that all of the 
adjustments are more or less interrelated. 


Throw the power switches on all receivers to the 
REC.-MOD. position and those on the Tone Keyer 
and the Monitoring Unit Power Supply to their 
ON position. 


A. Component Receiver Adjustments 


1. Set the power-transmit-receive switch on the re- 
ceiver panel to the REC.-MOD. position. Use 
only this position for diversity reception. 


2. Set RANGE switch to the band required. 


3. Set SELECTIVITY switch for the required oper- 
ating conditions. For best reception always use 
the narrowest possible selectivity position. 


4. Set the noise limiter-a.v.c. control to AW:c: 


position. 


5. Set the R.F. GAIN control to maximum gain 
(fully clockwise). This setting should not be 
varied during diversity operation. 


6. Set the DIVERSITY I.F. GAIN control to maxi- 


mum gain (fully clockwise). 


7. Set the A.F. GAIN control to about one-half of 


maximum gain. 


8. Plug a set of headphones into either of the two 
phone jacks on the Monitoring Unit and tune 
the receiver to the signal desired by throwing 
REC. | switch upward. All other switches in 
this group remain down. 


15 


The main tuning dial is on the left and con- 
sists of a disc with seven scales, one for each 
of the six bands and a logging scale. The 
standard broadcast band is calibrated in kilo- 
cycles and the other five bands in megacycles. 

The vernier tuning dial is in the center and 

has a scale with arbitrary calibrations for exact 
tuning and log records of particular communi- 
cation stations. It is used in conjunction with 
the logging scale on the main tuning dial to give 
additional figures for logging. 


9. After the desired station has been identified, 
turn the ZERO-TONE control on the Monitor- 
ing Unit counterclockwise to the ZERO posi- 
tion. 


10. Throw the B.F.O. switch to its ON position. 
11. Tune the incoming signal for zero beat. 


12. Adjust the ANTENNA TRIMMER for maxi- 


mum background noise. 


13. Turning the ZERO-TONE switch clockwise to 
the TONE position will present the signal in 
the headphones at a 1000-cycle tone frequency. 
NOTE: During these adjustments the intensity 
of the signal may be varied by adjustment of 
the MONITOR control. 


Repeat the above steps and tune Receiver #2 and 
then Receiver #3 by throwing the corresponding 
switch upward. All other switches remain down. 
It may be advantageous during long periods of re- 
ception to retune one or more of the receiver units 
in order to correct for temperature changes, etc. 
This can be done by using the above described 
method without interrupting operation of the com- 
plete instrument. 

After the three receivers are correctly tuned, ad- 
just the output level of each unit by reference to the 
meters on the Monitoring Panel. With the R.F. 
GAIN controls set for maximum gain, adjust the 
DIVERSITY I.F. GAIN control so that the sensi- 
tivity of each receiver and its associated antenna is 
the same. The least sensitive would therefore be 
at maximum gain and the other two receivers would 
be brought down to the same degree of sensitivity. 
This is done by observing the peak diode output of 
each receiver as indicated on the corresponding 
meter. As the meter pointers will swing with signal 


amplitude, close attention is required to read the 
maximum values registered. The i-f gain on the 
more sensitive receivers should be reduced until all 
three of the meters reach the same peaks. It will 
be noted that as the levels of all three units approach 
equality, the three meters will tend to become active 
whereas in the case of wide variation of output levels, 
only one of the meter pointers will move. When 
diversity action is properly established, all three of 
the meters should tend to be equally active and the 
meter on the Tone Keyer will be stable, showing 


little or no fading. 


When the output of a single receiver or of two or 
three receivers in diversity is fed into the Tone 
Keyer, by throwing the correspondingly numbered 
switches to the REC.-MOD. position, the NOISE 
LIMITERS on the individual receivers do not func- 


tion. 


B. Tone Keyer Adjustments 


The line output level is controlled by the OUT- 
PUT control on the Tone Keyer. Output decibels 
for a keyed C.W. signal may be read on the 
meter by throwing the METER switch to the OUT- 
PUT position and by setting the CAL-KEY switch to 
the CAL position. 


The output may be amplified by the audio ampli- 
fying section of any one of the three receivers in use 
in diversity by setting the SPEAKER switch on the 
Loudspeaker panel to the number corresponding to 
any of the receivers that may be in operation. The 
FUNCTION switch is turned to DIVERSITY. In 
this service, the loudspeaker volume level is con- 
trolled by the A.F. GAIN control of the selected 
receiver and by the OUTPUT control on the Tone 


Keyer panel. 


When the component receivers are used in diver- 
sity with function switches turned to REC.-MOD., 
the ‘individual Beat Frequency Oscillators are not 
in operation. Any one of eight tone frequencies 
generated in the Tone Keyer, or, if desired, the 
frequency of an external source, can be selected 
by turning the TONE switch on the Keyer to the 
proper one of nine positions. The tones available 
and corresponding selector switch points are: 1— 
595 cycles, 2—765 cycles, 3—935 cycles, 4—1105 
cycles, 5—1275 cycles, 6—1445 cycles, 7—1615 
cycles, 8—1785 cycles, 9—external tone source. 
(Higher tone frequencies give better results with high 
keying speeds.) An external source, if used, should 


be able to supply 2.5 volts R.M.S. across 5000 ohms. 


(1.) The Threshold Controls 
The THRESHOLD control sets the minimum 


value of voltage from the diode output of the indi- 


vidual receiver which will permit that receiver to 


“key on" the oscillator in the Tone Keyer. The 
change of voltage needed to make the keyer go from 
no output to full output is less than 0.2 volt, and is 
entirely independent of the total value of threshold 
voltage. If the THRESHOLD were set to a value of 
say 8 volts, noise and interference with peak values 
up to 8 volts which might be received would not 
operate the keyer and would give no output, while 
a signal of 8.2 volts or any greater amplitude would 
give the full output of the Tone Keyer, unaffected 
by the noise and interference. In this way, it is pos- 
sible to make perfect tape recordings even when 
the desired signal has a large interference compon- 
ent. The COARSE THRESHOLD control is cali- 
brated in six steps between 0 and 60 volts which 
represent the full range of the receivers’ diode out- 
put, from the lowest contact potential (about 0.4 
volt) to 60 volts. A fine THRESHOLD adjustment 
is provided to permit more exact settings. The 
COARSE THRESHOLD adjustment can be set 
either to the maximum diode voltage of the receiver 
used with the Tone Keyer (30 volts for the units 
used in the RDM-1! Diversity Receiver), or, when a 
very weak signal is being received, at a voltage that 
is just high enough to permit the keying of the instru- 
ment by the desired signal but too high to permit 
keying by interference or noise voltages. 


A practical method for setting the COARSE 
THRESHOLD is to consider full scale deflection of 
the meter on the Tone Keyer panel equivalent to 
thirty volts of diode output. The METER switch 
should be on INPUT for this reading. Set the 
COARSE THRESHOLD to a voltage equivalent to 
the deflection of the meter pointer. If, for example, 
the meter indicates two-thirds of full deflection, the 
COARSE THRESHOLD control should be set at 
two-thirds of 30 volts or 20 volts; for half deflection, 
the control should be set at 15 volts. Starting at its 
fully clockwise position, the THRESHOLD fine 
control is rotated in a counterclockwise direction 
until the signal interrupts the continuous keying. 
At this setting, noise voltages with amplitudes less 
than the signal will not key the oscillator. Wéith the 
RDM-1 Receiver, the setting of the COARSE 
THRESHOLD control should at no time be higher 
than 30 volts. 


The lowest threshold setting is limited by the 
signal voltage at maximum fading; therefore, the 


ke sg 


lower the value of threshold voltage used, the more 
the signal can fade before any of the characters are 
lost. The higher the value of threshold voltage used, 
the larger the amplitude of noise peaks and inter- 
ference which can be prevented from introducing 
spurious characters (fills) into the final output. If 
the lowest amplitude of the signal at the point of 
greatest fading is higher than the maximum noise 
and/or interference voltage, with proper adjustment 
of the threshold controls, perfect tape recordings 
can be made even without the help of the noise filter. 
With many types of noise, by using the noise filter, 
perfect tapes can be made when the noise peak volt- 
ages are higher than the signal voltage. 


(2.) The Noise Filter 


The operating principle of the noise filter circuit 
is based on the fact that all voltages, strong enough 
to overcome the threshold bias, are brought to the 
same amplitude. The filter control takes advantage 
of the differences in the time-duration of actual 
signal voltages and the voltages created by noise or 
interference. The noise filter, which is a variable 
time constant circuit, makes it possible to eliminate 
any voltage regardless of its source or regardless of 
its original amplitude, if its time duration is less 
than the selected time constant of the circuit. The 
time constant selected for operation should be 
slightly less than the duration of the ‘dot’ character 
in the transmission speed of the incoming signal. 
Thus, perfect, unmarred tape recordings can be 
made from signals which have a noise or interference 
component of shorter duration than the shortest 
character transmitted, even though the amplitude 
of noise or interference voltage is far greater than 
that of the signal voltage. The longer the time con- 
stant (or the higher the setting of the NOISE FIL- 
TER control) the longer can be the duration of 
noise and/or interference pulses that can be elimi- 
nated from the output. It is obvious therefore, that 
the amount of filter that can be used is limited and 
is in inverse proportion to the keying speed of the 
incoming signal. If too much filter is used (too long 
a time constant), the shortest component of the sig- 
nal, namely the dots, would be eliminated. In prac- 
tice, considerable improvement in output can be 
realized even with keying speeds as high as 600 
W.P.M. The FILTER switch should be set for the 
highest keying speed apt to be received. Up to 300 
W.P.M. may be received on Position 5. The C.W.- 
PHONE switch should be set to the FAST A.G.C. 
time constant and the THRESHOLD control turned 


clockwise as far as possible without getting either 


noise, a continuous tone, or “heavy” keying (char- 
Under ad- 
verse conditions, turning the FILTER switch to a 
higher number tends to reduce noise and permits 
the reception of weaker signals by allowing a more 
sensitive setting on the THRESHOLD control. If 
the FILTER switch is set at too high a value, the 
characters tend to become distorted. 


acters too long and spacing too short). 


(3.) Coordination of Controls 


For best reception of code signals, it is essential 
that the several Tone Keyer controls be adjusted to 
best values with respect to the setting of the others. 
An experienced operator will be able to adjust the 
THRESHOLD and NOISE FILTER controls to a 
compromise point that will minimize the number of 
‘drop-outs’ of characters caused by signal fading 
and “‘fills’’ caused by excessive noise and/or inter- 
ference. It will be found that for every combination 
of operating conditions, one setting of these éontrols 
will produce the most intelligible tape recording in 
the case of either very weak signals or extremely 
strong noise and/or interference. Generally speak- 
ing, after the NOISE FILTER has been adjusted to its 
best position, the lowest threshold voltage (the high- 
est clockwise setting) that will completely eliminate 
interference or ‘‘fills’’ will usually give the best out- 
put, as the signal can then fade to the lowest level 
without being lost. 

Due to the effectiveness of the three d-c amplifier 
limiters, the maximum amplitude of the signal is of 
no consequence. An increase of signal value from 
1 microvolt to | volt or one million times, will make 
no discernible variation in the keyed tone after the 
threshold voltage has been exceeded. 


The Tone Keyer will operate with the C.W.- 
PHONE switch on either the FAST or SLOW posi- 
tion. Fast or slow corresponds to automatic gain 
control time constants of approximately 1/20 of a 
second and | second respectively. The shorter 
time constant must be used when rapid fading is 
encountered, while the use of the slow time constant 
tends to attenuate noise during pauses in transmis- 
sion. When “‘fills’’ between characters of the in- 
coming signal are encountered, the SLOW A.G.C. 
setting must be used. With extremely rapid trans- 
mission, the “‘fills’’ may persist even when the SLOW 
A.G.C. constant is used. This will indicate that 
transmission is being attempted with too high a 
keying speed for the conditions of reception. If there 
is any ‘dropping’ or “‘splitting’’ of characters, the 


FAST A.G.C. is recommended. 


2. DIVERSITY RECEPTION—PHONE TRANSMISSION 


When used for reception of amplitude modulated 
carriers, the C.W.-PHONE switch on the Tone Keyer 
should be rotated to either the MOD. or MOD. N.L. 
position. This will feed the output of the one or 
more receivers that may be in operation in diversity 
into the line amplifier circuit in the Tone Keyer. 
When the C.W.-PHONE switch is so placed, the 
threshold and noise filter circuits are not in opera- 
tion. The output of the line amplifier can be re- 
turned to any of the three receivers for audio ampli- 
fication by rotating the FUNCTION switch on the 
Loudspeaker panel to the DIVERSITY position, and 
the SPEAKER switch to one of the receivers in 
operation. 


If the MOD. N.L. position of the C.W.-PHONE 
switch on the Tone Keyer is used, the THRESH- 
OLD control serves to limit the modulation com- 
ponents of the incoming signal. Turning the knob 
in a counterclockwise direction will increase the 
limiting action of the filter. When the instrument 
is used with the MOD. N.L. setting, there will be a 
drop of approximately 10 db in output level. 


NOTE: An amplitude modulated code signal may 
be received using the PHONE reception technique, 
if desired. In this service, however, the benefits of 
the THRESHOLD and NOISE FILTER are sacri- 
ficed. Likewise, there can be no control over the 
frequency of the output tone. 


Summary—Diversity Reception 


Step 1. Allow ample “warm-up” time to insure that 
all units of the equipment reach operating 
temperature. 


2. Tune each receiver individually to the de- 
sired signal by means of the Monitor Panel 
and adjust the sensitivity of each receiver by 


using the DIVERSITY I.F. GAIN control so 
that the outputs of the units to be used 
in diversity are equal. 


3. For Phone Reception: 


a. Adjust the OUTPUT control on the Tone 


Keyer for desired output level. 


b. Select one receiver to be used as an audio 
amplifier and make correct adjustment of 
the FUNCTION and SPEAKER switches 
on the Loudspeaker panel. 


3. For C.W. Operation: 


The FILTER control and THRESHOLD ad- 


justment must be set, each with reference to 
the setting of the other. 


a. Adjust the THRESHOLD control to the 
lowest value that will permit keying of 
the oscillator by the incoming signal at 
the level of maximum fading. 


b. Adjust the FILTER control to maximum 
value which will still permit keying of 
the oscillator by the shortest duration 
(the dot) character of the desired signal. 
With conditions of strong interference 
and weak signal, a compromise adjust- 
ment of the FILTER and the THRESH- 
OLD controls will give the most intelli- 
gible signal. Optimum output of the 
unit is secured with the highest value of 
FILTER (the longest time constant) and 
the highest usable THRESHOLD setting. 


c. Adjust output to desired level and feed 
to the selected channel. 


3. SINGLE RECEIVER C.W. AND PHONE 


Any single receiver, or two or three receivers may 
be operated simultaneously as individual units each 
with its own A.F. GAIN control and NOISE LIMIT- 
ER functioning by throwing the corresponding toggle 
switches on the Tone Keyer to their OUT posi- 
tion. The outputs are then available through the 
receiver phone plugs, external speaker connections 
in the rear of the chassis, or through the Loudspeaker 


panel. For output through the speaker, the 
FUNCTION switch is rotated to the SINGLE posi- 
tion and the SPEAKER switch is rotated to the num- 
ber corresponding to the receiver in operation. Re- 
ceiver output may be fed into the 600-ohm line ter- 
minals of the Tone Keyer by plugging a patch cord 
into the phone jack of the Receiver and the phone 
jack of the Tone Keyer. The POWER switch on 


the Tone Keyer may be left in the OFF position. 
Tune individual receiver units as follows: 


Step 1. Turn Receiver on and set the power-trans- 


mit-receive switch for the required type of 
operation. The four possible positions of 
this control, starting from the most fully 
counterclockwise position are: 


(1) Power off. 


(2) Transmit position, which gives ener- 
gized tube filaments, open plate cir- 


cuits. 

(3) Normal reception, for amplitude modu- 
lated carriers. 

(4) C.W. reception. Selection of this posi- 


tion places the Beat Frequency Oscil- 
lator in operation. 


2. Set RANGE switch for band required. 
3. Set ANTENNA ADJ. trimmer for maximum 


background noise. 


4. Set SELECTIVITY switch for the required 


operating conditions. This is a five position 
switch. Bandwidths and control of selectiv- 
ity are illustrated in the curves of Figure 18. 
The positions are: 


(1) I-F bandwidth for high fidelity recep- 


tion of an amplitude modulated carrier 


|-F bandwidth for normal reception of 
an amplitude modulated carrier. 


I-F bandwidth for C.W. code signals 
or sharply modulated carriers, In this 
position the crystal filter is used. 


I-F bandwidth for sharpest C.W. code 


reception—crystal filter used. 


I-F bandwidth for sharpest C.W. code 


reception—crystal filter used. 


(2) 


(3) 


(4) 


(5) 


5. Set noise limiter-a.v.c. switch for the re- 


quired operating condition, This is a four 
position switch. Starting with the fully 
counterclockwise position, these are: 


(1) MANUAL. This position is used for 
C.W. reception where no interference is 
encountered. The noise limiter is not 
in the circuit and there is no a.v.c. 
Gain must be adjusted manually. 


MANUAL N.L._ This position should 
be used for C.W. reception where inter- 
ference is present. The noise limiter 
circuit is functioning but not the a.v.c. 


(2) 


raed 
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action. Gain must be adjusted manu- 


ally. 
A.V.C, N.L. This position should be 


used for reception of a modulated sig- 


(3) 


nal when interference is encountered. 
Both the noise limiter and the a.v.c. 
circuits will be in operation. 


(4) A.V.C. For use when receiving a modu- 
lated signal with no interference pres- 
ent. The noise limiter circuit is not 


operating but a.v.c. action is in effect. 


Set R. F. GAIN control at maximum. This 
continuously variable sensitivity control is 
used in conjunction with the DIVERSITY 
I.F. GAIN control and the A.F. GAIN (Vol- 
ume) control for all manual variation of 
gain. It should asa rule be set for maximum 
gain (fully clockwise) when a.v.c. is in use 
or it may on occasion be turned back to 
eliminate interference. 


Set DIVERSITY I.F. GAIN control at maxi- 


mum (fully clockwise). 


Set A.F. GAIN control to about one-half of 


Maximum gain. 


Tune in desired station. Extremely accurate 
tuning may be obtained by setting the 
B.F.O. control in a vertical position and tun- 
ing for zero beat. This method can be used 
with any type of incoming signal providing 
that the power-transmit-receive switch is 


placed in the REC.-C.W. position. 
Reset A.F. GAIN control to give desired 


output volume. 


When receiver is operating with the noise 
limiter and a.v.c. switch on either the MAN. 
N.L. or the A.V.C. N.L. positions, adjust 
the NOISE LIMITER control for optimum 
percentage value of noise limitation. The 
full clockwise position limits the noise inter- 
ference to 100% modulation. As the con- 
trol is turned in a counterclockwise direction, 
the noise interference is limited to continu- 
ously lower percentages of modulation so 
that in the fully ‘counterclockwise position, 
the NOISE LIMITER is operative on any 
modulation whatsoever. Normally, the fully 
clockwise position will be used, but under ex- 
treme conditions of interference, a balance 
point should be found for maximum in- 
telligibility of signal with best modulation 
and least noise. 


12. Reset the SELECTIVITY switch and R.F. 
GAIN control for requirements arising from 
variation of interference and station trans- 
mission in accordance with operating con- 


ditions at the time of reception. 


13. Set the TONE control for preferred tone for 
signal being received. This isa continuously 
variable control for reducing high frequency 


response. In fully clockwise position, the 


full tone is obtained and as the knob is 
turned counterclockwise, high frequency 
tones are attenuated. 


14. For C.W. reception set the B.F.O. control 
to give the desired pitch. If the receiver is 
subjected to vibration, the tuning may be 
locked by turning the knurled screw directly 
beneath the tuning knob in a clockwise di- 
rection. this 
tight will lock the tuning. 


Turning screw moderately 


MAINTENANCE 


GENERAL 


As the Diversity Radio Receiving Equipment, 
Navy Model RDM-1 is made up of seven completely 
independent components, maintenance problems are 
greatly simplified. Any impaired operation can be 
rapidly traced to the faulty component merely by 
taking the output of each unit individually. The 
suggested procedure is to start with the several re- 
ceivers operating as complete units and examine the 
outputs of each by oscilloscope or, for a rough check, 
with headphones. The outputs should then be 


checked individually in the Monitoring Unit and fed 
singly and in all combinations to the Tone Keyer. 
The final check is that of the Loudspeaker panel 
which should include operation of the unit in both 
positions of the FUNCTION switch and all three po- 
sitions of the SPEAKER switch. These steps will 
definitely allocate any trouble to the correct com- 
ponent unit. After the faulty unit has been deter- 
mined, the interconnecting cables should be checked 
for open circuits or shorts. 


RADIO RECEIVERS, NAVY TYPE CRV-46246-B 


A noticeable decrease in the sensitivity of the 
receiver usually indicates worn out vacuum tubes. 
If the sensitivity is low, remove and check the tubes 
in a reliable tube tester or substitute new tubes one 
at atime. See diagram, Figure 10. Tube socket 
voltages are given in Table II. 


A switch may operate defectively on certain posi- 
tions after long periods of inoperation. Usually ro- 
tating the switch back and forth several times will 
clean the contacts and operation will become normal. 


A bad range-switch contact is likely to cause a 
change in the sensitivity of the receiver, or the fre- 
quency of a received signal, as the switch is moved 
back and forth slightly in a certain frequency band 
A further check is to turn the switch off 
and on at one particular frequency band several 


position. 
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times and note the apparent sensitivity of the re- 
ceiver each time the switch comes into position. 
The sensitivity should be the same each time and 
may be adequately judged for this test by listening 
to the receiver background noise. 


The R.F. Unit, which consists of the tuning con- 
denser, tuning unit, range switch, and all of the 
r.f. and oscillator coils and trimmers, is mounted on 
a separate base which bolts to the main base. The 
various coils and trimmers on this base may be easily 
replaced by means of a single nut which screws on 
the individual mounting bushings. However, if a 
major repair is to be made such as replacement of 
the range switch, it is necessary first to remove the 
complete R.F. Unit from the receiver. To do this 
the following procedure should be observed: 


1. Remove the knobs by means of the small wrench 


held in the spring clip on the right-hand side of 
the chassis. This wrench fits the set screws in 
all knobs except the main tuning knob. For this 
knob use an ordinary small screwdriver. 


. Remove the panel by removing the eight nuts 
with which it is held to the support brackets. 


Remove the large cover from the top of the R.F. 
Unit, by removing the four knurled nuts with 
which it is supported. 


. Remove the small cover from the tuning con- 
denser, by removing the eight knurled nuts with 
which it is supported. 


. Remove the dial light sockets where they are 
clipped on to the tuning unit. 


. Remove the antenna trimmer shaft extension by 
loosening set screws in coupling with same wrench 
as used above for knobs. 


. Remove support bracket from flywheel tuning 


shaft. 


. Remove main dial, vernier dial, and flywheel by 
loosening set screws with same wrench as used 


for knobs. 


9. Disconnect the eight leads which connect the 
R.F. Unit to the main base. 
follows: 

(a) Two on the antenna terminal board (blue 


and black). 


These leads are as 


(b) One on number 7 pin of the 6K6GT output 
tube (brown). 

(c) One on terminal E of the crystal load cir- 
cuit (yellow). 

(d) One on terminal E of the first if. trans- 
former (red). 

(e) One on terminal F of the first if. trans- 
former (blue). 

(f) One on pin 6 of the second i.f. tube 
(green). 

(g) One on pin 7 of the second i.f. tube 
(brown). 

In addition, the by-pass condenser which 


grounds to the R.F. Unit near the second i.f. 
tube must be disconnected. 


. Remove eleven screws which hold R.F. Unit to 
Three of these are on under side of 


The other eight 


main base. 
chassis along the front edge. 
are removed from the top. 
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Figure 10—Radio Receiver, Navy Type CRV-46246-B—-Diagram of Top of Chassis 
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Remove clamp securing coaxial monitor cable 


(black vinylite) to the R.F. Unit. 


Bk: 


The R.F. Unit may now be removed from the 
bottom by lifting up first the rear of the RF. 
Unit and sliding it back out of the opening. 
After the unit has been repaired, it may be reas- 
sembled by following the above procedure in 


reverse order. 


12. 


Alignment 

Special tools for alignment of r.f. and i.f. circuits 
are provided. They are mounted in fuse clips on 
either side of the gang condenser cover, and are 
available after removing the large R.F. Unit cover. 
The shorter one of the two is for adjustment of all 
r.f. and if. coils and the longer one is for adjustment 
of the plunger type trimmers. One end of this tool 
is for turning the locknut on the trimmers and the 
other end has a hook for engaging in the hole in 
the end of the plungers. After adjustment, the 
locknut should be securely tightened. 


LF. Alignment 

The intermediate frequency is 455 kc. The most 
satisfactory method of i.f. alignment is by means of 
a sweep oscillator and cathode ray oscilloscope. 
Follow the sequence as given below: 


Oscilloscope Connections 


Before performing step 4 below, set CRYSTAL 
PHASING control C75 at approximately one-half 
of its maximum capacity. This is approximately its 
final setting and changing it appreciably will slightly 
detune the first i-f transformer. 

With SELECTIVITY switch in position 2 the i-f 
bandwidth is normal without over-coupling in the 
transformers. With SELECTIVITY switch in posi- 
tion 1, the second and third i-f transformers are ex- 
panded and over-coupled. It is well in going 
through the alignment steps outlined above to check 
the i-f curves on the oscilloscope screen with switch 
in position | to see that the curves expand sym- 
metrically. 


Adjustment of CRYSTAL PHASING Control 


The adjustment is best made by means of a signal 
generator and a high resistance sensitive d-c volt- 
meter such as the RCA VoltOhmyst. Place SELEC- 
TIVITY switch in position 3. Connect the generator 
to the grid of the 6SA7 first detector, and the Volt- 
meter to Terminal C on last i-f transformer (L47, 
L48). Tune the generator to about 7 kc. off i-f 
resonance and adjust the CRYSTAL PHASING 
control C75 for minimum response. Loosen control 
knob on front panel if necessary, and reset pointer 
in vertical position. 


Vertical “‘HI"’ to Terminal C on last i-f transformer (L47, L48), Vertical “LO” to chassis 


Dummy Antenna (capacitor, 0.01 mf.).....-- +e essere eee eee ees 
Connection of Generator Output Lead. .; . 2.00 o ne ee oe te we ce seers eee ec eee 
Connection of Generator Ground Lead. 2 0.604006 660 bis 5 se tiss ses come mee ese es sss cence es 


Position of Power-Transmit-Receive Switch... 1.6... ee eee ee eee ere ctees 


Insert in series with generator output 


See chart below 


Position of RLF; GAIN Gontrolcic. xo oo o.0 2 aanetene aio imints =e ens iapenslereicrerereie =psterersrereveret> *' 71s Fully clockwise 
Position of LF) GAC Comitel 5 oo spain s oc tins cpa tits 5 oo co emiepinons 6 +50 meee 69 es Fully clockwise 
Position. of SELECTIVEE © Switch eects. cit oie opin ola tape @ wo sarsicke othe mi aieu®. sys sleepin hese elses = Position 2 
Position of Noise Limiter and A.V-C. Switch. .... 6. sc cee 6s ce eee sais eeieciane oe Position 4 (A.V.C.) 


LOCATION OF PARTS AND ALIGNMENT ADJUSTMENTS ON CHASSIS 


Generator Connections 


6SG7—3rd I.F. Grid 
6SG7—2nd I.F. Grid 
6SG7—Ist IF. Grid 
6SA7—Ist Det. Grid 


Steps 


Trimmer Adjustments 
(See Fig. 15) 

L47, L48 
L41, L42, L43, L44 
135, 1:36; 237; (36 
L32, L33 
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Trimmer Function 


5th I.F. Transformer 
3rd [.F. Transformer 
2nd I.F. Transformer 


Ist ILF. Transformer 


Adjustment of Crystal Load Circuit 

Make connections as for the preceding adjustment. 
(a) Place SELECTIVITY switch in position 3. 

Rock the signal generator frequency and adjust the 

signal generator frequency and adjust the crystal 

load circuit trimmer L34 for symmetrical round top 

curve. 


(b) Place the SELECTIVITY switch in position 
4. Rock the signal generator frequency and adjust 
trimmer C8] for symmetrical curve. 


(c) Place the SELECTIVITY switch in position 
5. Adjust trimmer C80 rocking the signal generator 
as for (a) and (b) above. 


The above three adjustments are very critical and 
must be made carefully to obtain symmetrical curves. 


Adjustment of Wave Trap 


A wave trap is connected across the broadcast 


OUTPUT 


TONE KEYER 


band antenna primary to increase the rejection of 
i-f signal frequencies. With the range switch on 
position 1, apply a modulated i-f signal to the an- 
tenna and ground terminals. Adjust the wave trap 
trimmer L57 (see Figure 11) for minimum output. 
The wave trap should be adjusted before the final 
r-f alignment on No. | band, or the antenna coil 
alignment may be affected. 


R.F. Alignment 


A signal generator covering a range from 535 ke. 
to 32 megacycles and an output voltmeter are re- 
quired. It is desirable to connect a speaker across 
the output terminals. The output voltmeter should 
then be connected across the speaker voice coil. 
The output impedance is 2.5 ohms. Remove the 
cover from over the R.F. Unit by loosening the four 
knurled screws and lifting off. 


e SHe S74 


v3 


L5,L6 | L3,L4 
L7,L8 


L9,LIO 


ANTENNA LI,LI2 PH-S424 


Figure 11—Radio Receiver, Navy Type CRV-46246-B—Chassis Rear View 
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Output Meter Connections... preter eiiacteiak oom » gs oe ate oie oft oer atoeieis) erelehe a 5 Across speaker voice coil 


By eaecasin ye reer noe eels cor anaiieie innate efor) ©) © ce. srieea bel poe teed eile eelteie eyiailsr er otarielacpene See alignment chart 
Generate MOdiiAtiO ent tains creas see er tars Se iene lee ies srolenerane resent eenieel eg ehane 30% at 400 cycles 
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Adjustment of Beat Frequency Oscillator 


Tune in a signal to exact resonance, with power- 
transmit-receive switch at REC.-MOD. Turn on 
Beat Frequency Oscillator by turning switch to 
REC.-C.W. If zero beat does not fall within the 
range of the B.F.O. control, adjust B.F.O. trimmer 
L22 (see Fig. 10) until zero beat occurs at the mid- 
point setting of the B.F.O. control. 


TABLE II—TUBE SOCKET VOLTAGES—RADIO RECEIVER 


RCA-6SG7 Ist R.F. Amplifier 

RCA-6SG7 2nd R.F. Amplifier 

RCA-6J5 Oscillator 

RCA-6SA7 Ist Detector 

RCA-6SG7 Ist I.F. Amplifier 

RCA-6SG7 2nd I.F. Amplifier 

RCA-6SG7 3rd I.F. Amplifier 

RCA-GFIG 2nd Det a6 Ai Ca eos Red vote Hebe hel 
RCA-6H6 Noise Limiter 

RCA-6SJ7 Ist Audio Amplifier 

RCA-6K6GT Power Output 

iG e ea 1354 SL) 904 G laser SR Rn ee ea 
RCA-VR-150-30 Voltage Regulator 

RCA-5Y3GT Rectifier 
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TONE KEYER, NAVY TYPE CRV-35049-A 


The Tone Keyer is adjusted by the manufacturer 
and should ordinarily require no readjustment over 
long periods of time. 


Replacement of tubes V1 or V2, or variation of 
their operating characteristics due to prolonged 
usage will entail readjustment of potentiometer R1 | 
which is the bias control in the D-C Amplifier-Lim- 
iter circuit. The desired setting of RII is at the 
point where the lowest single diode contact potential 
of the three receivers is just strong enough to “key 
on’ the keyed amplifier. The procedure for deter- 
mining this setting is as follows: Disconnect the an- 
tennas from all receivers. After the usual warm-up 
period, set R.F. GAIN control on all receivers for 
minimum gain and throw the RECEIVER | control 
switch on the Tone Keyer to the IN position. 
RECEIVERS 2 and 3 remain on OUT. Turn C.W.- 
PHONE switch to FAST A.G.C. Advance 
THRESHOLD control to highest setting and turn 
R11 to lowest value. (Oscillator will not be “keyed 
on” with this setting.) Rotate the adjustment on 
R11 until the oscillator just ‘keys’ on. Place RE- 
CEIVER 2 and then 3 in the circuit consecutively to 
determine if a lower setting that will still key the os- 
cillator on one of the three receivers may be found. 
With final setting of R11, all of the three receivers 
will key the oscillator. 


Replacement or aging of tube V2, the push-pull 
keyed amplifier, may necessitate adjustment of R23. 
This potentiometer balances the two sections of the 
tube. Adjustment is made by feeding a signal strong 
enough to key the oscillator into the Tone Keyer 
and then stopping the oscillator by either removing 
tube V4 from its socket or by turning the TONE - 
selector to the EXTERNAL position and not apply- 
ing an external oscillator. R23 is then adjusted for 
minimum key clicks by listening to the Tone Keyer 
output with headphones or, for more exact adjust- 
ment, by examination of the output with an oscillo- 
scope. Inability to secure a balance indicates a 
poorly matched tube. 

Oscillator frequency controls R39 to R46 are set 
by the manufacturer and ordinarily should require 
no adjustment. If the effects of severe jarring, long 
time drift in inductance or capacity values make 
readjustment desirable, new settings can be found 
by throwing the CAL-KEY switch to the CAL posi- 
tion and adjusting each unit individually. Adjust 
for zero beat using headphones or an oscilloscope 
and an accurately calibrated audio oscillator. 

Adjustment of R38 will vary the power output 
of the oscillator and hence the highest keyed tone 
level that can be reached with the unit output level 


control. The only reason for varying this control 


TABLE III—SOCKET VOLTAGES—TONE KEYER UNIT 


Fil.__| _Plate_{ Cathode | __Grid 
roa Yat a 


D-C Amp.-Limiter | 6SL7-GT 
D-C Amp.-Limiter 
Keyed Amp. 
Keyed Amp. 

D-C Amp. Limiter 
Line Amp. 

P. P. Oscillator 

P. P. Oscillator 


Power Rectifier 


6SL7-GT 


6SN7-GT 


6SL7-GT 


VR1I50-30 


VR75-30 
6H6 


Voltage Regulator 
Voltage Regulator 
Phone Noise Lim. 


>~>— pb — bh— pe 


Ww 
BeeParnununun 


*Measurements must be made with V.T.V.M. (Voltohmyst). 


tOscillator Grid Voltages must be measured as —1 volt with respect to cathode. 


Ground will stop oscillation. 


Measurements to 


would be to change the maximum output level, as 
changing of tubes has very little effect on the oscil- 
lator output. Variation in the setting may, however, 
change the oscillator frequency and necessitate read- 
justment of rheostats R39 to R46, inclusive. It is 
desirable to use the lowest possible oscillator output 
level to minimize distortion. 


MONITORING UNIT, NAVY TYPE CRV-23424-A 
AND MONITORING UNIT POWER SUPPLY, 
NAVY TYPE CRV-20289-A 


The Monitoring Unit and Power Supply should 
normally require little attention. In case of failure 
check all tubes and measure socket voltages. Refer 
to Figure 26 which is the schematic diagram for the 
unit and make a complete continuity check of the 
circuit. 


The unit can be aligned using conventional test 
methods. Apply a 455 kc. signal to one of the three 
input plugs, JI, J2, J3. The corresponding switch 
is thrown upward. Remove the three plug buttons 
on the front panel of the unit and the metal shield 
on the rear of the chassis. Adjust transformer T3 
first and then adjust T2. Refer to Figure 19 for 
optimum response curves. Output may be taken 
from the phone jacks and measured by eitha an 
oscilloscope or an output meter. 


The oscillator in the Monitoring Panel is set by 
the manufacturer to produce a 1000-cycle note in 
the headphones when used for C.W. reception with 
the ZERO-TONE switch in the TONE position. 
This tone can be varied by adjustment of C17 to 
any desired audio pitch. 


TABLE IV—SOCKET VOLTAGES—MONITORING UNIT 


ES 5 ee 
Ti 6 3 | 233 | 6 . 


Ist I.F. Amp. ) 
2nd I.F. Amp. 
A.V.C. 


I 

l 

ai 

A.F. Output zx 
I 

I 

| 


2nd Detector 
V.F.O.t 
BFO XTALitt 


*Measurement must be made with V.T.V.M. (Voltohmyst) 
{With ZERO-TONE switch in TONE position. 
t{tWith ZERO-TONE switch in ZERO position. 
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Figure 13—Radio Receiver, Navy Type CRV-46246-B—Chassis Bottom View 
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Figure 14—Radio Receiver, Navy Type CRV-46246-B—R.F. Unit 
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Figure 15—Radio Receiver, Navy Type CRV-46246-B—Chassis Top View, Covers Removed 


30 


u4 
x4 
R2 
R34 
644 
C45 
T2 
R21 
R22 
C14 
R35 
cua 
R 20 
R30 
R5 


x3 
R9 
c4 
R10 
XI 


R16 


RI4 S5,S6 RI2 


,019,C20, 
,C33,C 36 PH-55438-1 


Figure 17—Tone Keyer, Navy Type CRV-35049-A—Chassis Bottom View 
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Figure 19—Monitoring Unit, Navy Ty pe CRV -23424-A —Selectivity Curves 
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Figure 20—Tone Keyer, Navy Type CRV-35049-A—Diode Output vs. Signal 
Input Curves and Threshold Characteristic 
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Figure 21—Tone Keyer, Navy Type CRV-35049-A—Response Curves, Transmission Line 
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Figure 22—RDM-1 Fidelity—Response Curves Across Loudspeaker Voice Coil 
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Figure 23—RDM-1 Fidelity—Response Curves Across 2.5-Ohm Resistance Load 
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Figure 24—Loudspeaker Assembly—Navy Type CRV-49526-4—Schematic Diagram (M-253909, sub 6) 
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Figure 25—Monitoring Unit Power Supply, Navy Type CRV-20289-4—Schematic Diagram (M-253978, sub 5) 
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Figure 26—Monitoring Unit—Navy Type CRV-23424-A Schematic Diagram (P-255508, sub 5) 
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